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FORE 'ORD

This report is ( iv: of a series submitted by the
University of Virgini; 'o the USAF Air Materiel
Co,,iia•,id riepurLing J -=*earch accomplished on visual
message presentatioi ,Ander Contract No. W33-038
ac-2L269. A survey Af the literature comparing the
visual an. auditory E ý.nses as related to communica-
tion was one of the r .-imary objectives of the contract
as originally approv "d in May, 1948. This project
was carried on unde." '.he supervision of Dr. R. H.
Henneman of the De £-trtment of Psychology, Univer-
sity of Virginia. T l,-.< project was sponsored jointly
by the Communicati • and Navigation Laboratory
and the Aero Medica Laboratory of the AMC Engineer-
ing Division. Technir: fi supervision was provided by

No. 5•4-37, with iVr. Juiien M. Chrmstensen as
Project Engineer.
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IBIS i * IA(~ '1

"....... - have rece .tly raised the question of the

;asibi1 iA, ,:.:.rLng a sysLem of visual mesgc presentation to

supplevrnei. replacet the auditory systc2: ,,w used in aviation

communicz )P. Prerequisite to research on the development of a

visual rne. ,, presentai~io, system would seem to be an experi-

mental con -son c' the visual and auditory senses as channels

of commun ion. Antecedent to a series of laboratory studies

comparing elative intelligibility of messages presented aurally

and visun' survey of the exLting research literature in this

field wa - ..ken. An answer to two questions was sought from

previous ... :.iý'ations: (1) T: material better understood when

presented vis'.: ;y or aurally? (2) Under what conditions and to

what extent h; or.,-- sense rnodality been found to be superior to

the other?

About one ha .f of the reportel studies yield evidence for the

superiority of o..al presentation; the other half of the investiga-

tions supports'.- litory superiority, It is ob'.",s that the findings

have been det.. •mined by the specific co., : oft each experiment.

Relevant fact s appear to be the foliov.g &am:liar.t,, -degree of

meaning, an( ,ifficulty of material; method of n-.easurfi4 comprp-

hension (i. e. :y ease of learning, or amount retained); ;ind various

characteristit - the obscrvers (e. g., age, intelligel,,- social

background, i iding ability). A principal advantage of. visual pre-

.., . . ,-fornhi~ltv which it affords.

Combined visual and audiLory preseL.u i, I. iE. t e'fAiciznt t h.a

isý either sense alone. In order to determine more specifically

the relative superiority of the two senses for communication pur-

poses, five specific areas of investigation are suggested in the

present report.

PUBLICATION APPROVAL
anruscript copy of this rc'rort has boon revi-c.d and found satis-

factory for "fiLicattion.
F o te 0manding ~neral:

C no0.,, (1- C )
. :.C',Acro o'.ere c.1 Laboralory

-.- re COOv
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INTRODUCT0

The Air Force Conumunication P-roblemn

Wherever machines are used, by men, the application of these mechani.
cal devices is maximally bficlent only to the extent that the mechanical
pert-ection of. the system is. parallelied by a corresponding efficiency in the
required- ossociated human operations., The human fl4~tiona involved in
the use of m'achines ýare Ifurdamenrtally operations of~ 1andd, communi-
'cation. Accordingly,-the extraordinary technical progress that has be Ien:_
mAde In he post'w-_arideVelopment of aircraft design haj resulted in a more
spe-cific interest ort-te part of the Al & einerth an pscho
logical aspects of commy~unlcations r4iearch.

Recent engifteering developmental in the depign of ommunication trans-
-mjisalon systes have indicated that in some ways a-'visual system of mes-.
sage ptsentatior may be more suited to the presefft nees ofthe AirForce

_ than an auditory system 4uch as the radio telephone and radio telegraph,
twsxmo-in-rmu ise toshlt~ o the technical development

'7ýof vliewd Oystems ajppiw niot to be a~s Hzrimites ths o udtwy sses
Bipoc visual systems require a shoater time for meseage 'Pweaetition,
than auditoiy systems, are loes subject-to-the type of distortion ýonm~onlyý

afectlzt spoken 1an~sg, amid afford lasting refebillty -with relatively
U t~liff~uljty h~y ee t ~o e y a natura vnteoeradoy__

;'~~U"e, then, wit the proj~osed_ use of a, visual systemn of itessage.
presentation, either aloce or in conjumotlon wlth auxiliary auditory me.-

- -sagaspsycholaglWa research has beon initiated atL the tniV~rSity of_
Virginia under an Air-Force cozdtract to determL'nis the relative efficiency'
of madittay and visual message presentation.

T he Rati~onaao Literature.

Certaftly one of the mlost usaful tools with which a research scientist,
can be equipped is a comprehensive bibliography of-%4 previous work
Ithat hat been done im1 his- f ield of investigation. In the light of! the f indings-
of other investigators, the experimenter is better able to determine the,
most, significant problems to be studiedi he is informed of pertinent vari-
-Ables for control and manipulation mnd of possible teicbniques t"- se in.
experimental design. A great deal of research has been done onthe r'~lu-
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tive eff iciency of an auditory or visu,-,l presentation of verbal material;
thus it is to be expect-ed that -a-con-prehens iv-ý- ;Iterature survey-would
provide specific proposals of vi~lue to the organization of a, related re-
search program.

7 Cp fThis Survey

-A~gxatm4&ny"psyPhciqogical factors must be considered in a thorough
investigation of the relative advantages of visual and auditory message pre-
s&'4ation systems.. The, pee-uliar characteristics of the eye and ear as.
-sense receptors, fox' example, undoubtedly play a part i~n determining the,,,
most effective system. Ifowever, in this survey htot all of the ppychologi-
Cal and- physiological factors Involved in message presentation will be
cOnsid ered. Such a survey of broader scope# is in ct4rren't prepar~Ation. The
present ,survey is- limited to a review of thO. previous experimental work
that is concer#,ed direoqtV with iý-Conpaifsci'Aofthe E- effonyvf _

the-qmrprehsn~lon of v ~ally and aurally presented verbal material.
Essentially bnly those experiment's-will be fndl4ded in this Survey in which
a particular type of information is presented both visually and aurally
to subjects, whd- are then--Csfedi~or their zompxehension ofthe~material.
This basic experimental design-has ý.een investigated Uinder "a relatively

.large number~af conditions. The specifice quetitions in terms of wh'ch the..
present survey will be oriented are- (1) ;s materlal more- easily umder-.
stood when presivteid visually or aurally?, (2)-Under-ziA~tconditione--And-

to what extnt is eachof the methods moare efficient w ith rs'~ oti
comprehension of material? The results oi previous experiMental wo'a'k
wfll be regarded in terms of these questions; and the implications of these

--- findings for future Air- Force -communicationrisearch:Vill be considered,

-THE LITERATURE SURVEY

Mehoolog of the.SurveyI

In the experimental research-associated with the relative case with
which visually and aurally presented material is learned or retlained,
a number of different variables has been investigated under a Wide vari-
ety of experimental conditions, Mn general, the variables have been: (1)
type of material presented (e. g., nonsense syllables, digits, discrete
words, prose selections); (2) the characteristics 'of the subjects (intelli-
gen~ce, age, education, social position, reading skill), (3) the method of
presentation of the material (exJ~osure devira!, -slide projection for visual
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material; visible speaker, voice recording for auditory material);
(4) the measurz of coprehension of the material (learniing or reten-
tion, imwedlate or delayed-recall, -essay test or -ruItiple-choice
questions); and f5) the characteristics of-the material ,(easy or diffi-
"cult, me or meaningless, iate of presentation). For purposes of
convenience only, the li erature will be grouped in this survey according
to the type of matezial presented and will be reported chro3nologicallyS.... Within-each groupin g.-

Review of the Literature

1. Nofsense syllables".

Wh'itehead (31), in 1896, using nonsense syllable -found learning
to be superior with a visual-presentatlon, when retention was measured,

the auditory mode was superior.

Pohlmann (23), in 1.906, with three recall intervals and, six modes
of presentation, conclluded that for familiar meaningful material auditory

�presentation is slightly superior tQ visual, while for nonstnse syllables
"visual presentation isý_-more effetive. -

Von Sybel 430), in 1909, used nonsense syllables in six, nodeg of
presentation; #v found a visual-auditory-motor combination s'uperior to
simple visual presoetation for learning. . ---

Hemon (12). n 1912, using ouns; nitmbers,"d nonsensq sylla -
bles (none of which contained c's, q's,"or'h'4} found the auditory pre-
sentation definitely superior -or- all materials an dfor all aix subjects.
-Yiu4-auditory-motor combinations were next'besft' and--i*ple visual

presentation was least effective.

O!Brten (22), i" 1921, compared ten modes of combinations of
,//visual, auditory, voy9motor (silent reading), and manumotor (writing),

inaddition to visual and auditory~prsentations alone. Using nonsense---,---
syllables and four-letter wotds he concluded that no one of thetwelve

- I modes of presentation -was consistently superior. -- -

Koch (14), in 1930- presented nonsense syllables aurally by

__po~ing the syflables at a rate consumIng~the same length of time as
that eOnsumed in the visual presentation. Retention was best for the
visual-auditory Method, next b*pst for.te v-isual method, and wosst for

the auditory method.

Reed (25), in 1931, employed pairs-of nonsense ,.yllables and
short meaningful words to study the effect of a. change of .,xperimental
conditibns from the original learning to the tcting periud. A change-in
the method of presenting the stimulus words at recall from the Ynethod
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used at the orig inal learning period was detriimental to the 119 subjects.

Krawlec (15). in 1946, determined the relative value of thutwo
modes &f presenteaon for the complete learning and retention of non-
sense syllables and three-letter words, testing at intervals of one. and
two weekB. Usaing the method of anticipation for.the tneasur .io of le .arn-
ing, he found the visual mode superior for the learn~izgof both--tpo~m of
material, Ncither, .,ode was found-to be-cons-istentl-y-superior -for- re -
tention. Although the auditory mode seemed to fuvor the retention of
nonsense syllables at one week while th~e visual mode, ma-s vez-s lightly
supt~rior for retention after two weeks, the differences were- not sigpi-
f icant,''

O*tre' oel' igham (21), in 1894, using colored squares and

series of numbers either exposed for two seconds or -named by the experi-
menter, t*oBted, their subjects for retention by the reconbtruct1~n method.
They found a comnai nation Of visual and auditory proaentatio'n to be most
effective, with vii , al ptresenta tion alon e nest best, arid with a44itory prye-
seritation least' eective.

Slmadley, (28), in .1900,, found a cobntoo visuaf ad u;ftcry pre-
sentafton,,s~pepridf "--I n ediate knemcry 9,f_4Jgsxby school children.
gel'oW ten~ ra of M tIh auditory wnto wa is up"Ok o V to th e v is u al w hile
after that a~ the visiual mtethod became superior

Schuyten(27), in 1906, tested students, with'e'ight two-place numbers
and found auilitory presentation superior to a visuia-auditory cambbiation.

Conway (4), in 1909, t"Iso the memory span for series of froni three
to Onlndigits and f~und the auditory method superior from'thi ages o~f-.ix
to-nlne,,froni thea -,~until f~rteen, the visual method was superior.

Paes(),I IIS oudWsa pe,0uprorf

Gats (X n 118 fond~isaIpr. &#on supro fr tests of
memory span. -_ ___

3. Discrete w*ords

Quantz 2) in 1897, tested memory for words prtsdftted visually .

and by a combine4 method-, He found a combined vitual-audlitory pregenta-
tion to be of insignificant advantage over either the visual o- auditory mode
s eparately.,,

LA(7-4%. in 1910, found that in the presentation of material for
learning spelling, the visual method was superior to the auiditory.

Kenisies -(13), in 1RUUJ pre~enteti German-Latin vutabularles to
school children and found, the~ -Josual method superior. He also u-, sed non-
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sense syllables and found either single method'usually to be superior to a
combination of vizual-and audito~ry presentation..

Calkins (3), in 1898, and McDougall (20), In 1904, using meaningful
words found visual presentaiion superior for irainediate-and delayed recall,

I-ahinlmanV(2 - in -1006, -used th eirettll-intervals and six inodes
of presentationt and concluded that for familiar meaningful material, such
as words, auditory presentation is slightly superior to visual. His subjects
were nine to fourteen year -old school- children; he found that the visual
pwe-ht-to inrased in effhMtiveness with age uintil it finally surpassed

-~ -- the auditory" -mode.

Henmon (12), in '1912, 'found the auditory method superior for
meaningful nouns,

HeCarver (2)j, in 1941, used words as- well as other types,,,0 materialt
Hefound a visual presentation consistently siafp~rlor when difficu-lt wo 'rds'

were employed. When lists of easy words were used, however, the audito'ry
mode was m~ore effective. V

Krawlec (15), in 1940,- using -nouns as wefl a~s nonsense syllables,
Z/found the vfiioal mcethod superior-for learning the, material, butnetr

method super'icr for delayed recall.

4. aa&Lngful prose *

grickson anid King (8), in 1917, presented school lessons visually,
audralaly to children in four grade grmiups from -thir4 through ninth grades.

Auditory presentation was found to be,,auperior for all iout groups.

Lacy (18)in \e tests-of factual information-. moral dis -
ýir im inatlIons, and nLireotces; he foun4 the auditory presentation to be
superior for 315 boys in the-seventh to,.the ninth gra,46s. ----

t13 Worcester (33), in .1925, presented meaningfW, connected material
t13subjects, mea-m"r1-- ng retention for Immediate and delayed recall. He

found that neither the visual nor the auditory mode--proved to be superior
for rate of learning-. The auditory mode, however, 'was proved to be superi-
or to the visual for rettntion.

Russell (28), in 1928, administerei$ a one-thousand-word 'passage
to 890 pupils to compare visual and auditory modes of presentation. He
found the auditor$ mode superior for the fifth grade students, 'no dif.
ference-in the seventh grade, and visual superiority for the ninth grade
pupils.

Greenie (11), in 1928, presented oral and printed lectures to college
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students. Neither method was foind to be superior in immediate test,
but the aditory method was somewhat superior as measured by delayed
recall. Students of. higher ability tended to show greater retention after
visual presentation; those of lower ability tended to retain better after
auditory presentation.

Lumley (19), ýn 1933, pr'esented factual lessons aurally and
visually ýo children In the fifth througtI eighth grades. The visual method
was found to be superior, p~nd the seventh and eighth grades favored the
visual method -more than did the fifth and sixth grades.

Corey (5), in 1934, presented factual material to college students
visually and aurally, and tested for retention by immediate and delayed

redall. He found the visual method superior for immediate recall and
slightly superior after two weeks. Superior students and better readers
did relatively better for visual presentation than did poorer ones.

Wilke (32), in 1934, presented propaganda by the two methods and-
found that opinions were influencqd most by spoken material, somewhat
less by material presented over a loud speaker, and very little by printed
material.

Young (34), in 1936, tested comprehension in hearing and reading
for •pils in the fourth, fifth,'and sixth grades; the auditory mode was
loun4ý auperior for all grades, but less so for the=s4lth de. _

Larsen and Feder -•M, in 1940, presented 'Meaiul fuatual
materil of three levels of diffiuulty to college students both aurally"
and visually. Neither method was superior for easy material, but visual
presentation. was slightly superior for material of moderate difficulty.

-t - -_ ._ mb--o1- erenl rates of pre--
sentation of meaningful matroialr of different difficult, found that auditory
presentation was superior to visual presentatson; this superiority, diminish-

- -'ingwt•h reaIgrates of prrnntwioir, was greatur-orfoeasy thanfor
4dfficuIt miateriai, greater forthe- lesa Intelligent-,subjects- and-greater-

for. the slower than for the faster readers.

5. Advertising copy

Burtt and Dobell (1). in 1.925, conducted an experiment upon the
relative merits of early and late, repetition for memory of tictitious trade
names, and found very little difference as a result of the mode of pre-
gsentation.

Stanton (29), in 1934, using fictitious advertising copy, measured
immediate and delayed recall and found the auditory mode superior in all
cases, although the difference was less significant after a lapse of twenty-
one days,
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DeWick (6), in 1935, measured immediate and delayed recall----
of advertising material presented visually and aurally and found no ad-
vantage for either method in immediate recall, but a superiority of the
aunitory method for delayed recall-

Elliott (7), in 19 36,fouiid-an auditory presentation superior to a
':isual one. A combined visual-aucitory stimnulation ranked above the
auditory alone.

SUMMARY AND CONCLUSIONS

Summary of the Survey

The results of tie experimental research that-has been reviewed
above have now to be evaluated in terms of the two orienting questions
which were stated in the Introduction to be the pri y onslderation
othialIteraiture survey.- These-questions ate againr,) Is ma erial..

more easiiy understood when it is presented visuall- or -ura1l? and
(2) Under what conditions and to what extent is each of these Methods of
presentation relativý* more efficient with respect to the cOmpzehension
of material?

The implications of the experimental evidence- for dhe firý of these,
questions is quiite clear. ApproximateWy half of-the research,1as favored
a visual, and hall, an auitory method of presentation. It must thcn be

- .. coQnclidedAhat-neither an-aud-itory nndW l preentation ofoin.ormati .
is more suited per se to efficient- comprehen aion• trictlys-l geaking, a
comparison of the restUlts-of much of the resear-ch covered- above can not -
be logically- justified, since the experimental conditions upon whi-ch they
are based vary, widely from study to study. It is nevertheless apparent
at once that any superiority of visual or auditory presentation depends
upon the particular circumstances under which the comparison is made.

As a result, the proper consideration of the second orienting quostion
becomes extremely important. The task is primarily to enumerate the
special conditions under whigh either a visual or auditory presentation .zf
information is consistently superior. Actually few if any, of the general-
izations that can be made with respect to the relative superiority of one

Sof the two methods are suppvrted by all of the prtinen experinentatiori-
and it must bc remembered that the wide range of conditions under which
the experimental work has been done tmake only a small number Uf the
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studies strictly comparable. Nevertheless, eleven generalizations will
be stated below which have been supported by the major part of the best
relevant reserrch, They indicate the circumstances which probably de-
termine the superiority of a particular method of presentatlon.

In stating the references which provide the particular data from which
these generalizations have been induced the following procedure will be fol-
lowed. Rcference to all data of possible relevance to the conclusion will be

- ---- ~-made. =ýListed fir-st, -hcwever, will be references to the most pertinent ex-
perimentation and to research which directly or more indirectly substant-
iates the conclusion; references to evidence which fails to support the

* generalization will be stated.

1. A combined visual and auditory presentation of material leads
to more efficient comprehension than the presentation of either auditory
or visual material alone (7, 14, 21,28, 30* 12, 134 22, 24).

2. Meaningful, familiar material is .More ,fficiently presented
aurally, whereasalmeanzhgless and unfamilla material is more effi-
ciently presented visually (8, 9, 10, 11, 12,13, 15. 18, 17, 18, 23, 32,

33, 34; 3, 5, 9)..

13. The gei ptwthe- nteligence le 4fhvrAev eg~te~--
the relative advantage of -aisual presentation(S, J0, Il l -

t. lhe greater the ret~ding abilty of the. receiver, tbe relatively
more effective Is a visual presentation (5, 10e.ti i

5. Thie relative effik.ieny of a vis"4 presentation increases witht
-age from a definite itaferi'orly at-the age'of si to Vw possible superiority,
-at the age of sxt een (4, 8, 1#; 23, 260 98; 13).

6. Unusuall difficult material iS mnre effectivevy re-ceved~1th .
visual presentation, whereas particularly easy material.is better under--
stood with an auditory presentatio:4.,. The relative effectiveness of the
visual presentation increases with increasing difficulty of the material
(2, 10, 17).

-7, When comprahension is tested by an immediate recall of the
material a visual presentation is favored; if the test of comprehension
is made after a considerable interval of delay, an auditory presentation
is favored (5, 6, S3o 3, 15, 2J, )"

8. The reiative efficiency of a visual presentation diminishes us,
the intervai of delayed recall in.reas"e (5, 6, 15, 29, 33).
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9. One of the most significant advantesoa visuial .type pre -
sentation system is the relatively greater referability, cr opportu~nity.
for re~viewing the material, that it affords. It has beva .ofund that the
less the referabillty afforded by a visual presenitationi a.-stezn, the less
is its advantage over a.n auditory presentation (10).

10. Such organized and related material as prose or factual infor-

irstion Is better understood with an auditory presentat'of; material such

ap -code that is comnparatively discrete and -unrelated is more eff ectively

received with a visual presentation (3, 8, 10, 11, 13, 16. 18, 20, 23, 32.'
__ 34; -5, 12, 19).

11. The comprehension of material can be tested either by the cage
with which the material is learned or by the amount wbich is retained at- -.

ter a period of time. As a r-ule,'measures of learningi tend tofaoa

--visual presentation while measures of retention are higter after az, auditory
p resentation (12, 31,. 33 14, :15, 21).

These eleve;i generalizationis point out the specific conditions under
Which auditory and visaflalsystems of presentation- are respectively super -

ior. The evaluation of particular presenltation systems. deqpends,, then,
upon their analysis ina teii~ of the fac-tors implied by t~hoso genersasiz-

!Melcatonsfor Future Communicitipflh Research

In addition to the genetralizations enumerated above, this survey has

L >, revvaled that-no expedrnentationA4Opliflg with the compreherwiori of actual
"Iessa~ges similar to thqse emp*tiyed'in Air Force comm=Ianatlon ha's been
done,4 Who acIi 4nr~t seberl nt literatu~rt, "t.a1 it has been

necessary. to~ regard as "messages"',a wide-variety of verbal inaterial.1 which

finds -perhapA better Application in su-Chother fields as -grade school teach-
ing or- ad~tising. It is-'ea* Ol~t the psychplogical resear'ch that would In-

-dicate solutions-to mara sec fkAirFoe i iton -problems must
_ __yetbe ~ne~Ineed~s Wr 'b~i aioadindiiawdi is the primary fuW~ton

of the present literatureý sur vey to provide a relatively inire adequate faznil-
isrity with-the design, technqus 1 &a vaibe nov ed in such rtsearch,

so. that- a-comprehensive 'proVam- of the most pertine~nt reisearch projects

can be wise!ly planned. It will be the attempt of the clo.,cluding section of.
this report to outline the radrprolm that must, be considered in a

systematic investigation of the relative efficiency of visual, and auditory

systems for the intelligibility of Air Force messages.
Again the two orletMitng questions that were raised es&rlier will1 help

to0 delineate the extent of this- analysis. If one examineis closely-the form

of the two questions, it becomes apparent that they are ink effect mutually

-converse in structure. The results of this survey have indicated that no

ineaning can'bt gIven to the first question as -it stands; whether or not -a

giveii -,resentation system is mora-efficient in an audlttcry' or visual form

dc~iwids upon the message, the system, and the receiver. Thus a more

AF-Til 5021



useful statement 9f the first qiuesf~on takes the, form: U~nderia given set of
circumstances, which is more efficient- for the comprehension of-iies-
sages, an auditory or visual presentawiIon? This is the structural con-
verse of the second question= Unfte-'whatz cu circumastances is an
auditory or visual presentation more efficient for the comprehension 0±
messages? -A -different aventieof approach must be followed in plan"in
research-oiz connection with these two questions.

Research undertaken in line with the first of these questions takes
the form of an arctual comparison of existing communication systems.
Accordingly_, the results of such investigations would -simply state that
as far as intelligibility is concerned,- onepar~tictdr for~m-of =mesage-
presentation is more efficient then another, For example, the compre-
hens~on of'naessages that are presented by radio telephone- can be com-
pared with that when a facsimile type presentation system is used. The
concrete data provided by this type of research are indeed useful and find

* ready application to many Air Force communication problems. It is
clear,, however, that such resea 'rch demands as a prerequisite that the
transmissii~n systems be already devised; it is consequently only in-
directly applicable to the new design of more efficient, systezns*.- ,Never-
li&, less, this general type of research ýan be profitably initiated to
evaluate the relative efficiency of the communication systems in current

* use.

Data more dliibetly VeIqyant to the design of improved- communication
systems-would be'derived from a second broad type of-research. This
g~vueraL.type of research would attempt o establish rel~tionships-of reli-
tive efficiency between the visual or auditory presentation of M~essages
on the one haudi and a series of variables which-have been found to in--
fhoence. their comnprehension on the other. The classification of variables
'hMwas46t rlier'. bis-_18report can now be convenierntlY, J_97"d
te-indictat the tnost relevant -research of this eeaatw=.-

(1) nm~ rfateial." Research can be initiated in which the material
presented consists- of m~wunicatiow-mess ages such-as are in actual use
by the Air Force today. Different types of messages, varying in both
content And form,. could be investigated for t~ir relative intelligibility
under visual and auditory presentation,

(2) Characte 'ristic's of the -hma rec~eiver. The relative efficiency
ofvsual and au iorvy presentation shoul be stude ihArFrepr

Aonne1 as subl~cts. The age, training, and general background of these
men may conceivably have considerable influenoe upon the form in which
messages are more reliably understood.'~

(3) Method of-presentation of material. The influence of these factors
that are inherent within particular .visual and auditory. presentation sys-
tems and determine the efficiency of comprehen sion- sof oe invetged

AF-TR 5921,1



(4) Measure of inteU~igibility of materiaA. In the broadest sense, re-
sear~ch can be included in thiis category that is related to the effective-
ness of communication with respect to the end. purposes it is Intended to
serve. Here the emphasis of the investigation is placed upon the ultimate
suitability of the comm~runication system as reflected in the behavior of
the receiving operator. In the last analysis, the proof of the adequ.acy of
traffic control c~mmuinication, for example,, is simply Whether or not
the pilot has h1S ~aircraft at the directed altitude over the designated loca-
tion At the roper time. If a~n airplane is not flying at its assigned pos i-
tion,_ it ca= be assumed t~hat in' some way-the communication between
pilot and tower has not been successful.

(5) Conditionso race fth mt*11 The particular conditions

under whih a mesiage-lo receivedlý&7 divp-bav adifferential influence upon
the interpretation of messages when they are -presented visually or auraI~y.-
Research in this area would include the relative influence of such factors
as noise, and lnterfereince effects upon visual: and, auditory prea'ntatip'n.
The -exper'imental investigation of the problem, ol divided attention is of
particular significance here. 'T~he design of the aircraft in use today re-
quires that, the receiver of aviation communications also pe~rfprn certain

-' other tasks ttaAt are necessary for thezefficiemnIuncti~di4n o~te -airplane
'' afUialt. -It ii quitý, possible that when message reception ;fr .investigated

undr cndtios hire thir~eceiver is simultaneousl kcu~s ihother
tasks,, --a signlitoant a~vanta ge of -either an auditory or Vistfal messagea
presentation- system vii). appear.-

The five general sreAs of experimentation that-have been outline4d
above have been stated idi necressarily broad terms for the sake'of in-

- __ Clusiveness, tey onsequtntly do not recommend<%ny specific project

the comparison of -Visual -and su toiiýMessage recep "i;',uid be an-
extensive enumer~,inr, of -th#4, i al, factors within eac1i area that
are~ relevapit to domn'ianicationý 40'eds. i bleethta negre-
approach of this nature would be more rewarding to the,'Air Force in

*-the final analysis~-thdam the se~parate, considerations of the perhaps, MrArt
* -interesting, but nevertheless isolated problems that ar e more. re~4ily

apparent.,-
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